Integrin-targeted nanocomplexes for tumour specific delivery and therapy by systemic administration.
Nanoparticle formulations offer opportunities for tumour delivery of therapeutic reagents. The Receptor-Targeted Nanocomplex (RTN) formulation consists of a PEGylated, endosomally-cleavable lipid and an RGD integrin-targeting, endosomally-cleavable peptide. Nancomplexes self-assemble on mixing with plasmid DNA to produce nanoparticles of about 100 nm. The environmentally-sensitive linkers promote intracellular disassembly and release of the DNA. RTNs carrying luciferase genes were administered intravenously to mice carrying subcutaneous neuroblastoma tumours. Luciferase expression was much higher in tumours than in liver, spleen and lungs while plasmid biodistribution studies supported the expression data. Transfection in tumours was enhanced two-fold by integrin-targeting peptides compared to non-targeted nanocomplexes. RTNs containing the interleukin-2 (IL-2) and IL-12 genes were administered intravenously with seven doses at 48 h intervals and tumour growth monitored. Tumours from treated animals were approximately 75% smaller on day 11 compared with RTNs containing control plasmids with one third of treated mice surviving long-term. Extensive leukocyte infiltration, decreased vascularization and increased necrotic areas were observed in the tumours from IL2/IL12 treated animals. Splenocytes from re-challenged mice displayed enhanced IL-2 production following Neuro-2A co-culture, which, combined with infiltration studies, suggested a cytotoxic T cell-mediated9 tumour-rejection process. The integrin-targeted RTN formulation may have broader applications in the further development of cancer therapeutics.